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RESULTS OF FLOW VlSUA[JZATION TESTS OF 
O.OIO-SCALE SPACE SHUTTLE MODELS 
32-OTS AND 52-0 IN THE 
AEDC VKF TUNNEL A (IA61B) 

By 

J. J. Daileda, Rockwell International Space Divison 

ABSTRACT 

Results of oil flow visuali zation tests of an 0.010-scale model of 
the Space Shuttle vehicle configuration 3 are presented in this report. 
The test was conducted at Mach numbers of 3.75 and 5.03 in the AEDC VKF 
Tunnel A during February 1974. Angles of attack of -5°, 0°, and 30° and 
anglesof sideslip of 0° and 5° were investigated. 
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NOMOTCLATORE 

General 


SYMBOL 

8 

Cp 

M 

P 

q ‘ 

rn/l 

V 

a 

& 

<t> 

P 

Ab . 

b 

c.g. 

^REF 

c 

S 


SADSAC 


SYMBOL 

DEFINITION 



speed of sound; m/sec, ft/sec 


CP 

pressure coefficient; (pj_ - Po9 )/ q 

MACH 

Mach number; V/a 


Q(NSM) 

Q(PSF) 

' pressure; N/m 2 , psf 
dynamic pressure; l/zpV 2 , N/m 2 , 

psf 

rn/l 

unit Reynolds number; per m, per ft 


velocity; m/sec, ft/sec 


ALPHA 

angle of attack, degrees 


BETA 

angle of sideslip, degrees 


PSI 

angle of yaw, degrees 


PHI 

angle of roll, degrees 



mass density; kg/m 3 , slugs/ft 3 
Reference & C.G. Definitions 



base area; m 2 , ft 2 


BREF 

wing span or reference span; m, 
center of gravity 

ft 

LREF 

reference length or wing mean 
aerodynamic chord; m, ft 


SREF 

wing area or reference area; m 2 . 

ft 2 

MRP 

moment reference point 


XMRP 

moment reference point on X axis 


YMRP 

moment reference point on y axis 


ZMRP 

moment reference point on Z axis 



SUBSCRIPTS 

b 

1 

s 

t 

QO 


base 

local 

static conditions 
total conditions 
free stream 
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CONFIGURATIONS INVESTIGATED 


The models for this test in the AEDC-VKF Tunnel A were 0.010-scale 
force models of the Rockwell International Space Shuttle Vehicle Configura- 
tion 3, designated Model 32-OTS and model 52-0. A three-view of the vehicle 
is shown in Figure 2a. 

All control surfaces were at their nominal positions for the test; 
i.e. , there were no elevon, aileron, body flap, or rudder deflections. 

Configurations tested were: 


°1 B 19 C 7 E 23 F 5 M 4 N 8 N 24 R 5 V 7 W 107 

°2 = B 19 C 7 E 23 F 5 M 4 N 8 R 5 V 7 W 1 07 
ET = T 1Q AT 6 AT y AT n PT, PL, PT 3 FL, FL 2 

SRB = S g 


The model components are defined as follows: 
Symbol 


AT, 


AT. 


AT 


11 


1 9 


'23 


Left rear Orbiter to external tank 

VL72-000088D & 89 

Right rear Orbiter to external tank 

VL72-000088D & 89 

Front Orbiter to external tank 

VL72-000088D & 89 

Body 

VL70-001 39B 

Canopy 

VL70-001 39B 

Elevons 

VL70-001 39B 

Body flap 

VL70-00139B 
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CONFIGURATIONS INVESTIGATED (Concluded) 


FL 1 

L0 2 feedlines 

VL78-000050 

FL 2 

LH 2 feedline 

VL78-000050 

M 4 

Orbital Maneuvering System 

VL70-00139B 

N 8 

OMS Nozzles 

VL70-000140A 

N 24 

Orbiter SSME nozzles 

V L70-000140A 

R 5 

Rudder 

VL70-000140A 

S 8 

Boosters (Solid Rocket) 

VL72-000088 & 
VL77-000036 

T 10 

External tank 

V178-00041B 

V 7 

Vertical tail 

VL70-000140A 

W 107 

Wing 

VL70-000140A 


Dimensional data for the components 

are given in Table II. 
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TESTING TECHNIQUES 


The oil used for these tests was composed of a silicone oil base 
(trade named Dow Corning Fluid), a Titanium Dioxide pigment, and Oleic acid 
(to enhance suspension). Different combinations of two viscosities (10 
and 100 centistokes) of the oil base were mixed with varying quantities 
of pigment and a few drops of acid until satisfactory results were obtained 

When oil viscosity is too low, the oil blows off of the model and 
oil patterns change during retraction of the model from the test section. 

If the viscosity is too high the oil dries out before the flow pattern can 
be satisfactorily established. 

The model was first painted with blue layout dye, but this was found 
to be difficult to work with (comes off very easily), and more satis- 
factorily results were obtained with flat black enamel paint. 

Several methods of applying the oil were tried. Oil was sprayed on 
(this oil was too low in viscosity) and dabbed on in spots. The best re- 
sults were obtained when the oil was wiped on evenly with cheese cloth. 

The test procedure was to paint the model (touch up bad spots in 
between runs), apply the oil, and inject the model into the tunnel with 
the model set at the attitude for the run. After the flow pattern had 
established and photos were taken the model was retracted. Close-up 
photos of the oil pattern were then taken. On mated vehicle configurations 
the Orbiter was detached from the ET in order to photograph the lower sur- 
face of the Orbiter and the upper surface of the ET. 
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TESTING TECHNIQUES (Concluded) 


Model 32-OTS was used for integrated vehicle runs, and model 52-0 for 
Orbiter alone. 
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TEST FACILITY DESCRIPTION 

The AEDC von Karmon Facility (VKF) Tunnel A is a continuous, closed- 
circuit, variable density wind tunnel with an automatically driven flexible- 
plate-type nozzle and a 40- by 40-in. test section. The tunnel can be 
operated at Mach numbers from 1.5 to 6 at maximum stagnation pressures from 
29 to 200 psia, respectively, and stagnation temperatures up to 750° R 
(M = 6). Minimum operating pressures range from about one-tenth to one- 
twentieth of the maximum at each Mach number. A description of the tunnel 
and airflow calibration information may be found in the Test Facilities 
Handbook*. 


*Test Facilities Handbook (Ninth Edition), "von Karmon Gas Dynamics 
Facility, Vol. 3," Arnold Engineering Development Center, July 1971. 
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TABLE I 


. - TEST SUMMARY 


Run 

Number 

Configuration 

Mach 

No. 

Run Log 
a 

(deq. 

6 

(deg.) 

<t> Comments 

(deg. ) 

1 

°1 

+ET 

+SRB 

3.75 

0 

0 

0 


2 

°1 

+ET 

+SRB 

3.75 

0 

0 

0 


3 

°1 

+ET 

+SRB 

3.75 

0 

0 

0 


4 

°1 

+ET 

+SRB 

3.75 

0 

0 

0 

good oil flow 

5 

°2 

+ET 

+SRB 

3.75 

-5 

0 

0 

good oil flow 

6 

°2 

+ET 

+SRB 

3.75 

0 

5 

0 

good oil flow 

45 

°2 

+ET 

+SRB 

3.75 

0 

0 

0 

shadowgraphs 

55 

°2 

+ET 

+SRB 

3.75 

-5 

0 

0 

shadowgraphs 

85 

°2 

+ET 

+SRB 

5.03 

0 

0 

0 

shadowgraphs 

105 

°2 

+ET 

+SRB 

5.03 

-5 

0 

0 

shadowgraphs 
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5.03 

0 

0 

0 

good oil flow 

8 

°2 

+ET 

+SRB 

5.03 

0 

0 

0 

good oil flow 

9 

°1 



5.03 

30 

0 

-90 

Laser shadowgram 




Tunnel Freestream Conditions 


Mach 

No. 


Stagnation 
Pressure 
(P si a). 


Stagnation 

Temperature 

iZ EL. 


Unit 

Reynolds No. 
IfliU-loo. -per, foat-) 

3.75 


50 


100 



5.0 

5.03 


115 


180 



5.0 
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TABLE II. MODEL DIMENSIONAL DATA 


MODEL COMPONENT ; BO PY - B-, Q 

GENERAL DESCRIPTION ' Fuselage, configuration 3 . 

JLQTgj Identica l to except forebody. 

MODEL .SCALE; _ O.OIO 


DRAWING NUMBER : VL70-000139B 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length 

1290.3 

... 12.903 

Max Width 

267. A 

2.676 

Max Depth 

?44.5 

2.445 

Fineness Ratio 

4.822 

4.822 

Area - 



Max. Cross-Sectional 

386.67 

0.0387 

Planform 



Wetted 



Base 
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TABLE II. (CONT'D) 


MODEL COMPONENT : CANOPY - .C? 

GENERAL DESCRIPTION • Configuratioan 3 


MODEL SCALE: O.OIO ; 

DRAWING NUMBER : - VL70-000139 

DIMENSIONS FULL SCALE MODEL SCALE 

Length tf 0 «*33-X 0 -578), In. lAjLUfl . l.ASO 

Max Width _ ___ 

Max Depth ' 

Fineness Ratio 

Area _________ _________ 

Max. Cross-Sectionai ________ 

Plan form _______ ________ 

Wetted ________ 

Base 
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TABLE II- (CONT’D) 


MODEL COMPONENT: ELEVON - Eoo 

GENERAL DESCRIPTION: Configuration 3 pep 

— Data for 1 of ? 


MODEL SCALE: O.OIQ 

DRAWING NUMBER : VL70-onm3QB 


DIMENSIONS: FULL-SCALE 

2 

Area - Ft 205.52 

Span (equivalent). In. 353. 34 

Inb'd equivalent chord , In. 114,79 

Outb'd equivalent chord, in. 55.00 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 0.20a 

At Outb'd equiv. chord 0.400 

Sweep Back Angles, degrees 

Leading Edge 0.00 

Tailing Edge - 10. 24 

Hingeline 0.00 


(Product of Area & c) 

Area Moment ( Ncmwarlrvt^Mrig^ ,Ft^ 1 5AB.7Q 


MODEL SCALE 


0 . 0206 


. 1 -5K 

m 


■0.550 


sLm 

P.AQQ 


0.00 

--10.2L 

0.00 

0^0015 
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TABLE II. (COMT'D) 


MODEL COMPONENT BODY FLAP - Eg, _ _ 
GENERAL DESCRIPTION • . Configuration 3 


MODEL SHALE.: CLOLQ 

DRAWING NUMBER : VL70-00P139 


DIMENSIONS : 

Length , In. 

Max Width , In. 

Max Depth 
Fineness Ratio 
Area - Ft^ 

Max. Cross-Sectionol 
Planform 

Wetted 

Base 


FULL SCALE 

BL.70 
267.6 


MODEL SCALE 

Q.8L7 

2.676 


H2.5 O.OIL3 


38.095 7 0.0038 
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TABLE II . (CONT»D) 


MODEL COMPONENT ORBITAL MANEUVERING SYSTEM - 

GENERAL DESCRIPTION '• Configuration 1 

NOTE: identical to K, except, intersection to fuselage. 


MODEL SCALE: O.OIO 

DRAWING NUMBER : VL70-00013Q 


DIMENSIONS ■ 

Length , In. 

Max Width , In. 

Max Depth, In. 

Fineness Ratio 
Area 

Max. Cross-Sectional 
Planform 

Wetted 

Base 


FULL SCALE 

3L6.0 

lOft-Q 

113.0 


MODEL SCALE 

3.460 

l'-Q80 

1.130 
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TABLE II. (CONT'D) 




Length - In. 

Gimbal Point to Exit Plane 
Throat to Exit Plane 


Diameter - In. 

Exit 

Throat 

Inlet 

Area - ft 2 
Exit 
Throat 

Gimbal Point (Station) - In. 

X 

Y 

Z 

Lover Nozzles 

X 

Y 

Z 



Null Position - Deg. 
UppeascJtaEEie 
Pitch 

Yav 

Lower Nozzle 
Pitch 
Yav 
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TABLE II. (CONT»D) " 

MODEL COMPONENT: MP3 NOZZLES - 

GENERAL DESCRIPTION: Configuration 1AQA / B Qrhiter MP3 nazzlfifi 


MODEL SCALE: O.OIO MODEL DRAWING: 3S-A00147, -.'Release 12 

DRAWING NUMBER: VL70-0nSQ30A , ¥T 70-0001 ADA 

DIMENSIONS; FULL SCALE MODEL SCALE 


MACH NO. 



Length - In. 

Gitabal Point to Exit Plane 

157.0 

1.570 

Throat to Exit Plane 

99.2 1 

0.992 

Diameter - In. 



Exit 

91.000 

0.910 

Throat 

Inlet 

Area - ft^ 

— 


Exit 


Q-QQ45. 

Throat ; 

Gimbal Point (Station) - In. 
Upper Nozzle 
Xo 

-1445 « 


Yo ' 

0J1 

O-f) 

Zo 

—kmi 

4-430— 

Lover Nozzles 

Xo 

1468.17 

14.682 

Y 0 

± 53.00 + 

0.530 


342. 440 

UtSU 

Null Position - Deg. 



Upper Nozzle 
Pitch 

16 

16 

Yav 

0 

6 

Lower Nozzle 

Pitch 

10 

10 

Yav 

. 3.5 

8.9 
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TABLE II. (CONT'D) 


MODEL COMPONENT: RUDDER - Rg - ‘ . 

GENERAL DESCRIPTION: Configuration 14QC arbiter rudder (Identical to 

configuration 140A ^B rudder) 


MODEL SCALE: 0.010 


DRAWING NUMBER : VL70-OQOIA6B . VL70-000095 

«■ 

DIMENSIONS: FULL-SCALE 


Area - Ft 2 loo, 15 

Span (equivalent) , In. 201.0 

Inb'd equivalent chord , In. 91.535 

Outb'd equivalent chord. In. 50-833 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 0.400 

At Outb'd equiv. chord Pi- to . 

Sweep Back Angles, degrees 

Leading Edge 34.83 

Tailing Edge 26.25 

Hingeline _ 34.83 

(Product of area & c) 

Area Moment .Ft 3 610.92 

Mean aerodynamic chord, In. 73.2 


MODEL SCALE 
0.0100 
2.010 
0.916 
0.508 


SLkQQ. 

QJiQO 


34.83 . 

ZL25 

34 .03 

‘ . (L lQ.9. 0 6 1 . 

0.732 
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TABLE II. (_CONT'D) 


MODEL COMPONENT: VERTICAL - V ? 


GENERAL 

DESCRIPTION: 

Centerline vertical tail 

doublewedg? airfoil with 

round Ad 

leading edeo 



NOTE- 

Same as V r hut 

with maninulator housing 

removed 


MODEL SCALE: O.OIQ 


DRAWING NUMBER: VL7Q-00013P 


DIMENSIONS: 

FULL SCALE 

MODEL SCALE 

TOTAL DATA 

O 

Area (Theo) - Ft 



Planform 

) + 25- 92 

0.0126 

Span (Theo) - In. 

115.72 

7 157 

Aspect Ratio 

1-675 

IA 25 

Rate of Taper 

0. 507 

0.507 

Taper Ratio 

0 . 101 

0.101 

Sweep-Back Angles, Degrees. 
Leading Edge 

15 ■ 000 

15 . 000 

Trailing Edge 

26 219 

26 219 

0.25 Element Line 

U.130 

11 130 

Chords : 



Root (Theo) WP 

268 . 50 

2 6*5 

Tip (Theo) WP 

10*. 17 

1 085 

MAC 

199 *1 

1.998 

Fus. Sta. of .25 MAC 

1163. 50 

"11.635 

W.P. of .25 MAC 

675-522 

6 .355 

B.L. of .25 MAC 

0.00 

0 00 

Airfoil Section 

Leading Wedge Angle - Deg. 

10 00 

10.00 

Trailing Wedge Angle - Deg. . 

11 920 

11.920 

Leading Edge Radius 

2 .00 

0.020 

Void Area 

13.17 

0 0013 

Blanketed Area 

0.0 

0.0 
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TABLE II. (CONT'D) 


MODEL COMPONENT; WING-W^ . 

SEN' ERA. DPS OR I PJ I ON : Configuration 3 per Rockwell Lines VL7Q-000139B 

NOTE; "Same as except, cuff, airfoil and Incidence angle. 


MODEL SCALE : 0.010 


Ft* 


"1ST NO. 

DIMENSIONS; 

TOTAL DATA 
Area ITteo.) 

Planform 
Span (Theo In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 


DWG. NO. VL70-000139B 

FULL-SCALE MODEL SCALE 


2690.00 

" 936768 " 


2*2L 2. 


1 JZL 


0.200 


3.529. 


-0^00 


3.000 


45.000 
- 101656 ' 


35 . 20 . 9 - - 


0.2690 


9.367 






0.200 


jLm. 


.o.m 


3.000 


45.000 

10.056 


35 , 2 9 9 . 


Chords: 

Root (Theo) B. P.0.0. 
Tip, (Theo) B.P. 

689.24 

- 6. 892. 

137,85 

i.i’za. 

MAC 


. ..,4.742- 

Fus. Sta. of .25 MAC 

1136.89 

— 11J12. 

W.P. of .25 MAC 

299.20 

2.992 

B.L. of .25 MAC 

182.13 

1.321 

;XPOSED DATA , 

Area TlTieo) Ft" 

1752.29 

- 17,521. 

Span, (Theo) In. BP108 

720.68 

7.207 

Aspect Ratio 

2.058 

- - 2 .052- 

Taper Ratio 

- -0.2451 

0.245 

Chords 

Root BP108 

562.40 

5.624 

Tip 1.00 b. 

137.85 

1.379 

MAC ^ 

393.03 

3.930 _ 

Fus. Sta. of .25 MAC 

1185 -31- 


W.P. Of .25 MAC 

3.90 .jffl- 

1.QQ2- 

B.L. Of .25 MAC 

2-5.1,. 14- 

2,518.. 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b * 

0*100 

0.100 

T 

Tip b * 

0.120 

0.120 

7 

for (1) of (2) Sides 

Leadina Edae Cuff « . - 

Planform Area Ft* 

ZHE322- 

0.0118 

leading Edge Intersects Fus M, L. @ Sta 

500.00 

5.00 

Leading Edge Intersects vtfng 9 Sta 

1083.4 

10.834 
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TABLE II. (CONT'D) 

MODEL COMPONENT: ORBITER UMBILICAL FAIRING - FR5 

GENERAL DESCRIPTION: Fairing around orbiter umbilical assembly 

lower surface fuselage trailing edge. 


MODEL SCALE: 0.01 

DRAWING NO. : VL 78 -OOOO 5 O 

DIMENSIONS: FULL SCALE 

Height (from orbiter surface, In.) 

Leading edge 5 ^ p 

Trailing edge 23.0 

Maximum 26.0 

Length, In. 15L.00 

Max. width. In. 235 . 0 


on orbiter 


MODEL SCALE 


0.050 
0.-230 
0.260 
1/5 LO 
2.-350 
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TABLE II. (CONT’D) 


MODEL COMPONENT : EXTERNAL TANK - Tin 

GENERAL DESCRIPTION • External oxygen-hydrogen tank, 3 configuration . 


MODEL SCALE: O.OIO 


DRAWING NUMBER : VL?2-000088, VL78-000041 


DIMENSIONS 


FULL SCALE MODEL SCALE 


Length , In. (Nose ® X = 309), 1865.00 18.650 

Max Width (Dia.), In. 324.00 3.240 

Max Depth ' 

Fineness Ratio 5.756 5-756 

Area ~ _ 

Max. Cross-Sectional 572. 555 0.0573 

Planform _________ 

Wetted _________ ________ 

Base 

W.P. of tank centerline (Xip), In. .400,0 4.000 
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TABLE II. (Cont'd.) 

MODEL COMPONENT: ATTACH STRUCTURE - Afy 

GENERAL DESCRIPTION: Right rear, Orbiter to .External Tank 

NOTE: This is a cross-brace strut. 


MODEL SCALE: 0.010 

DRAWING NO.: VL72-000088B (Location), VL72-000089 (Detail of struts) 

DIMENSIONS FULL SCALE MODEL SCALE 

First . Strut 

Diameter, In. (Approx. ) 1 


Fwd Location, In. (Attach to Orbiter) 


JL307,00. 

2058.00 


App. Aft Location (Attach to Orbiter) 


1107.00 

1858.00 


Second Strut 

Diameter (In. , Approx. ) 

Location, In. 

X n 


1307.00 


0.01 


13.070 

20.580 


11.070 

18.580 


0.010 


13.070 


X e 


2058.00 


20.580 
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TABLE II- (CONT'D) 


MODEL COMPONENT: ATTACH STRUCTURE - ATy 

GENERAL DESCRIPTION: Left rear, Orbiter to .External Tank 


MODEL SCALE: O.OIO 

DRAWING NO.: VL72-OOOOS8B (Location), VL72-000089 (Detail of Struts) 

DIMENSIONS; FULL SCALE MODEL SCAOE 

Forward attach points: 

Orbiter to Tank 

No. of Struts 1 1 

Diameter, In. (Approx.) 1 0,010 

Location, In. 



Aft Attach points: 
Orbiter to Tank 


No. of Struts 
Diameter, In. (Approx.) 
Location, In. 

*o 

x T 
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TABLE II (CONT’D) 

MODEL COMPONENT; ATTACH STRUCTURE - AT ^ 

GENERAL DESCRIPTION: Right, rear orbit er / ET attach structure ( 3' merr.ber struc 


MODEL SCALE: O.OIO 

DRAWING NO,: VL78-0Q0050 

DIMENSIONS: 


MODEL DRAWING: 


MEMBER 


#1 


#3 


#L 


Xt 

y t 

zr 

Y 0 

2o 

xt 

Yt 

2t 

Xo 

Yo 

2b 

X T 

yt 

zt 


PULL SCALE 

MODEL SCALE 

JL313.00 

13.130 

96.00 

0.960 

258.00 

2.580 

1859.00 

18. 590 

115.00 

1,150 

510.00 

5.100 

1317.00 

13.170 

96.00 

AO. 960 

258.00 

2.580 

2058.00 

20.580 

115.00 

1.150 

510.00 

5.100 

1317.00 

. 13.170 

96.00 

0.96Q 

258.00 

__ 2.580 

2058.00 

20.580 

0.0 

0.0 

566.00 

5.660 

12.00 

0.120 


Diameter of members, In. : 


C f- ■ 



TABLE II. (CONT'B) 


MODEL COMPONENT: FEEDLINE - FL^ 

GENERAL DESCRIPTION: LOX feedline between ET and Orbiter. 


MODEL SCALE: O.OIO 

DRAWING NO. : VL78-000050 

DIMENSIONS: 

Centerline at X? 

TT 

x o< 

Diameter 


FULL SCALE 

--2Q63. - 1, 

70.0 

1AA0.6 

70.0 


MODEL SCALE 
20.635 
0.700 
1U.L06 
0.700 


18.5 


0.185 
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TABLE II. (CONT'D) 


MODEL COMPONENT: FEEDLINE - FL 2 

GENERAL DESCRIPTION: LH 2 feedline between ET and Orbiter. 

MODEL SCALE: O.OIO 

DRAWING NO. : VL78-000050 

DIMENSIONS: FULL SCALE MODEL SCALE 
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TABLE II. (CONT'D) 


MODEL COMPONENT : BOOSTER SOLID ROCKET MOTOR - 5# 

GENERAL DESCRIPTION • Booster solid rocket, 3 con figuration, body 
of revolution, data for 1 of 2 sides. 


MODEL SCALE: Q.010_ 

DRAWING NUMBER : VL72-Q00088, VL77-OOOQ3i 


DIMENSIONS : FULL SCALE MODEL SCALE 

Length (Includes nozzle). In. _ 1741. Q luLMQ 

Max Width(Tank dia.), In. . Ut22 

Max Depth (Aft shroud), In. 205.0 2.Q5Q ... 

Fineness Ratio , .... 

Area ~ Ft^ - ■ — — — — . 

Max. Cross-Sectional ... — 0.0229 

Planform - . ■ — 

Wetted . 

Base __________ — 

WP of BSRM Centerline (Z'j-), In. 400.0 4.00 

FS of BSHM Nose (X T ), In. 200.0 2.000 
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TABLE II. (CONT'D) 

MODEL COMPONENT: SRB FORWARD SEPARATION MOTOR FAIRING - PS C 

— * ^ §■ 


GENERAL DESCRIPTION: Fairing over forward separation motors on SRB. 

Fairing covers two separation motors. 


MODEL SHALE; 0.010 . 

DRAWING NUMBER SS-A01184 . 

DIMENSION : 

Length 
Mok Width 
Mox Depth 
Fineness Ratio 
Area 

Max Cross-Sectional 
Planform 

Wetted 
Base 

Leading edge of fairing at X 45.0 


FULL SCALE 

150.00 



18.0 


MODEL SCALE 
1.500 

0.563 ' 

0.180 


0.450 
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TABLE II. (CONT'D) 


MODEL COMPONENT: 5RB AFT 5EPARATI0M MOTOR FAIRING; - PS, 

f 

GENERAL DESCRIPTION: Fairing over aft separation motors on SP.B skirt. 

Fairing covers to separation motors. - ’ 


MODEL SCALE: 0.010. 

DRAWING NUMBER SS-A01184 

DIMENSION : FULL SCALE 


Length 120.128 

Max Width 5^.3 

Max Depth 18.0 

Fineness Ratio 
Area 

Max Cross-Sectional 
Planform 

Wetted 

Bose 

Leading edge of fairing at X g 1850.00 

NOTE: Dimensions measured relative to skirt surface. 


MODEL SCALE 

1.201 

0.563 

0.180 


18.500 
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TABLE II. (CONT'D) 

MODEL COMPONENT: SRB FORWARD SEPARATION NOZZLE BLOCK - N 66 

GENERAL DESCRIPTION: Separation nozzles for configuration 3 solid 

rocket booster. ; 


MODEL SCALE: 0.010 


DRAWING NUMBER: 5S-A01I84 


DIMENSIONS: 

FULL SCALE 

MODEL SCALE 

MACH NO. (Design Exit Mach No.) 

2.15 

2.15. 

Length - In. 

Gimbal Point to Exit Plane 



Throat to Exit Plane 



Diameter - In. 
Exit 

9.45' 

0.095 

Throat 

6. PI 

0.068 

Inlet 

A. PI 

0.068 

Area - ft^ 
Exit 

0,4871 _ 

_ . 0.0487 ... 

Throat 

.a. 2529 

. 0.0253 . 

Gimbal Point (Station) - In. 
Upper Nozzle 
X 



Y 



Z 




Lover Nozzles 
X 
Y 
Z 


Null Position - Deg. 
Upper Nozzle 
Pitch 

Yav 


Lover Nozzle 

Pitch 

Yav 

(In 2 blocks) 

No* of Nozzles 4 4 

Center of rotation of thrust centerline 450 1 4.50 

Nozzles control 20 deg* forward, away from O'ET 
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TABLE II. (CONT'D) 

MODEL COMPONENT SRB A FT .SEPARATISM NOZZLE BLOCK - ; 

GENERAL DESCRIPTION: Aft separation no 1 ?,?,! ag fr.r nmf-j gnr a tion -3 

rocket booster. • 


MODEL SCALE: 0.010 


DRAWING NUMBER: 55-AQ1184 

DIMENSIONS: 

V 

MACH NO. (Design Exit) 

Length - In. 

Girabal Point to Exit Plane 
Throat to Exit Plane 

Diameter - In. 

Exit 

Throat 

Inlet 

Area - ft^ 

Exit 

Throat 

Gimbal Point (Station) - In. 
Upper Nozzle 
X 

Y ' 

Z 

Lower Nozzles 
X 

Y 
Z 


FULL SCALE 
2.15 

MODEL SCALE 
2.15 



q.ls 

n.no 4 

6.81 . 

O.D 68 

. 6. 81 

. .. 0.068 

0.4871 

0.0QQ49 

0.2529 

0.00025 


Null Position - Deg. 
Upper Nozzle 
Pitch 

Yav 


Lower Nozzle 
Pitch 
Yaw 


No. of nozzles: 4 4 

Center of rotation of thrust center lina, X s 1850 18.50 
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No ten 

1. Positi ve directions of force coefficients, 


N 


m , w 





Figure 1. - Axis systems. 




1463 

a. Integrated Vehi 
Figure 2. - 










Figure 3. Run Number 4, View of Top 
Mach = 3.75, a = 0° S = 0° 

O 


c 


o 



c 


o 


o 



Figure 4. Run Number 4, View of Left Side 
Mach = 3.75, a = 0° 3 = 


0 ° 





Figure 5. Run Number 4, View of Bottom 
Mach = 3.75, a = 0° B = 0° 
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Figure 6. Run Number 5, View of Top 
Mach = 3.75, a = -5° 6 = 0° 




Figure 7. Run Number 5, View of Left Side Upper 
Mach = 3.75, a = -5° M 0° 
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o 
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Figure 8. Run Number 5, View of Left Side 
Mach = 3.75, a = -5° B = 0° 




o 


o 
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Figure 10. Run Number 5, View of Left Side Lower 
Mach = 3.75, a = -5°, & = 0° 




Figure 11. Run Number 5, View of Bottom 
Mach = 3.75, a = -5° 3 = 0° 
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o 
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Figure 12. Run Number 5, View of Right Side Lower 


Mach = 3.75, a 


5° $ = 0° 




Figure 13. Run Number 5, View of Right Side 
Mach = 3.75, a = -5° 6 = 0° 
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o 
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Figure 14. Run Number 5, View of Right Side Upper 
Mach = 3.75, a - -5° 3 = 0° 





c 
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o 
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Figure 16. Run Number 6, View of Left Side 
Mach = 3.75, a = 0° 3 = 


5 ° 





Figure 17. Run Number 6, View of Right Side 
Mach = 3.75, a = 0° 6 = 5° 
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Figure 18. Run Number 6, View of Interference Region 


Mach = 3.75, a = 0° 6 = 5° 







Figure 19. Run Number 7, View of Top 
Mach = 5.03, a = 0° B = 0° 
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Figure 20. Run Number 7, View of Left Side 



Mach = 5.03, a = 0° 6 = 0° 




Figure 21. Run Number 7, View of Left Side 
Mach = 5.03, a = 0° B = 0° 
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Figure 22. Run Number 7, View of Bottom 
Mach = 5.03, a = 0° B = 


0 ° 





Figure 23. Run Number 7, View of Right Side 
Mach = 5.03, a = 0° 6 = 0° 
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Figure 24. Run Number 8, View of Top 
Mach = 5.03 a = 0° 6 = 0° 





Figure 25. Run Number 8, View of Left Side 
Mach = 5.03, a = 0° 3 = 0° 
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